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@ Method for bonding substrates with silicone rubber. 

® A method for bonding substrates with silicone rubber substantially shortens the setting time and provides 
good bonding of the substrates by using a silicone rubber composition comprised of a thermal-crosslinking 
component and moisture-crosslinking component. 
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This invention relates to methods for bonding or adhering substrates using a silicone rubber composi- 
tion comprised of a thermal-crosslinking component and a moisture-crosslinking component. The present 
invention also achieves silicone rubber bonding methods that are capable of substantially reducing the 
setting time and firmly bonding the substrates. 

5 Moisture-crosslinking silicone rubber compositions crosslink at room temperature under the action of 

atmospheric moisture. When such compositions are crosslinked and cured while in contact with a substrate, 
they yield a silicone rubber that tightiy bonds a variety of substrates. As a result, moisture-crosslinking 
silicone rubber compositions are used for adhesion applications in the very broadest range of industrial 
fields. For for example, they are used in the construction industry for adhering window glass to aluminum 

ro frames, for adhering window glass to window glass, and for adhering tile and mortar; in the automotive 
industry for sealing oil pans to engine bodies, for bonding electrical circuit components on substrates, for 
bonding tamp bodies with lamp glass, and for bonding automotive glass to the automobile body; and in 
electrical/electronic sectors for adhering electronic circuit components to substrates. 

Moisture-crosslinking silicone rubber compositions are exemplified by silicone rubber compositions 

75 comprised of silanol-terminated polydiorganosiloxane, curing catalyst and organotrialkoxysilane, or- 
ganotriacetoxysilane, or organotrioximosllane, and by silicone rubber compositions comprised of trialkox- 
ysiloxy-terminated polydiorganosiloxane, curing catalyst, and organotrialkoxysilane. organotrlacetoxysilane, 
or organotrioximosilane. Such compositions are taught in JP-A 61-247756 [247,756/1986] and JP-A 62- 
252456 [252,456/1987], both assigned to the same assignee as the present application. 

20 However, crosslinking In moisture-crosslinking silicone rubber compositions develops from those 
regions in contact with atmospheric moisture, and as a result long periods of time are required for 
crosslinking in deep sections. This requirement for long setting times is a drawback associated with the use 
of this type of composition in continuous processes for bonding two substrates. The setting time is the time 
required for crosslinking to develop to such a degree that the adherends can tolerate transport and other 

25 handling for transfer to ensuing processes. 

In contrast, thermal-crosslinking silicone rubber compositions are rapidly crosslinked even in deep 
sections by heating and are therefore used as molding materials and potting materials. 

Thermal-crosslinking silicone rubber compositions are exemplified by addition reaction-crossiinking 
silicone rubber compositions comprised of a polydiorganosiloxane that has at least 2 alkenyl groups in each 

30 molecule, an organopolysiloxane that has at least 2 silicon-bonded hydrogen in each molecule, and a 
hydrosilylation catalyst. Peroxide-crosslinking silicone rubber compositions comprised of polydiorganosilox- 
ane and organoperoxide are another example of thermal-crosslinking silicone rubber compositions. 

However, these thermal-crosslinking silicone rubber compositions generally have poor adhesive prop- 
erties. When this typ)e of composition is used in continuous operations to bond two substrates, the adhesion 

35 process is complicated by the use of a preliminary primer for treatment of the substrates. 

To improve the adhesive properties of thermal-crosslinking silicone rubber compositions, silicone rubber 
compositions comprised of a thermal-crosslinking component and a moisture-crosslinking component have 
been proposed in US- A 4.034,140 and US-A 4,614,760. 

However, several drawbacks still occur during the continuous bonding of two substrates with silicone 

40 rubber compositions composed of a thermal-crosslinking component and a moisture-crosslinking compo- 
nent. Specifically, long setting times and an unsatisfactory adhesion between substrate and silicone rubber 
occur as in the case of conventional adhesion methods. 

The inventor carried out extensive investigations in order to solve the problems described above and 
achieved the present invention as a result. 

45 With regard to the adhesion or bonding of two substrates using a silicone rubber composition 
comprised of a thermal-crosslinking component and a moisture-crosslinking component, the present 
invention introduces a method for bonding substrates with silicone rubber that substantially shortens the 
setting time and firmly adheres the substrates to each other through the silicone rubber. 

An embodiment of this invention provides a method for bonding substrates with silicone rubber 

50 comprising coating a substrate with a silicone rubber composition that comprises a thermal-crosslinking 
component and a moisture-crosslinking component; heating the silicone rubber composition to give a 
silicone gel; subsequentiy bringing another substrate into contact with the silicone gel; and finally forming a 
silicone rubber by moisture-crosslinking the silicone gel. 

Another embodiment of this invention provides a method for bonding substrates with silicone rubber 

55 comprising; filling a space between two substrates with a silicone rubber composition that comprises a 
thermal-crosslinking component and a moisture-crosslinking component; then heating the silicone rubber 
composition to give a silicone gel, and tinally forming a silicone rubber by moisture-crosslinking the silicone 
gel. 
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The silicone rubber composrtion comprised of a thermal-crosslinking component and moisturesjrosslin- 
king component of this invention has no specific restrictions with regard to execution of bonding methods 
Silicone rubber compositions useful for this invention method are exemplified by the silicone mSto; 
compositions described in US-A 4,034.140 and US-A 4.614.760. y i « silicone ruooer 

' ^.];j'«j'"°°';®J"'»»'er composition is also exemplified by other homogeneous blends prepared from a 
SuTr^r ' composition plus a themial-crosslinking silicone rubSer composition 

terming !T' ? compositions are exemplified by the combination of silanol- 

?ano^i?SlS.^?°'^TK ^T^^ ""^^ ^ °^ganotrialkoxysilane. organotriacetoxysilane, or or- 

w fvT T """bination of trialkoxysiloxy-terminated polydiorganosiloxane. curing cata- 

cr?;.ifnl °^93"°triacetoxysilane. or organotrioximosilane. The aforesaid thermal- 

S^s roZs'iT ?H «'^e-P««ec^ by peroxide^rosslinklng silicone rubber composi- 

uhhJ oT r P°'y^'°':93"os"°'«ane and organoperoxide; and by addition reaction-crosslinking silicone 
rubber compositions compnsed of polydiorganosiloxane that has at least 2 alkenyl groups in each molecule 

,5 cTlT^;,e rr ^1 ' ^"'^-'^-^-^ ^V^~9«- - each mo'ecule. and hydrosSyla^n 

n?w«n V ^""""^ composition may take the form of a single-package composition a two- 

S^^Si °" V d'-'d^d '"to an even greater number of fractions. The multipackTge 

Sm^Jnn "'■^'^'^"y """^^ immediately prior to use. In addition, the silicone rubber 

SciSd .iL T """^ ^-S- '"-"^d crystalline silica. 

Many varieties of substrates can be bonded with silicone rubber in accordance with the present 

tT^i'ttr Tt'r'"" r^^*^^- ^"^^ •'°«^^- p--'-"- mort^ 

Su^r^tl ? f f"'^^'''^*^^' ^"cf' ^ copper, aluminum, iron, and stainless steel; organic 
substrates, such as polycarbonate resin (PC resin), polyarylate resin (PAR resin), polystyrene Te^n 
P^f-te^ Po'ybutylene resin, acrylic resin, methacryiic resin, phenolic resin epoxy resin poT: 

^ZZ^l^T'^'^ Po'yP^«"y'e"« o.l6e resin, polyphenylene sulfide resin (PPS 

rubber, synthetic mbber. silicone rubber; and moldings coated with the preceding substrates, eg 
mSodT.MH7°"^"*V"*^\^^ condensers, resistors, resin-sealed semiconductor elements. The binding 

e!loll or h""*"'"" ^"L"''^"^ ^"'^'^ *^ """^'"9 °^ ^«^t-'^'^"« °^9«"'c substrates; fo^ 

example, for the bonding organic substrates such as polycarbonate resin (PC resin), acrylic resin 
methacrylicTesm. and polyphenylene sulfide resin (PPC resin), or moldings coated with such mSrials. 
.«a,nn?A ^ ^ f ° *^ embodiment, a substrate is first coated with the silicone rubber 
mZ^Tf thermal-crosslinking component and a moisture-crosslinking component Many 

e^ usTon ^m'^^^^^^^^^^ TT ~'"P°='«°" to the substrate can be used, and examples nlde 

extrusion from a tube or cartndge, or application from a dispenser 

t^eJnnf^lZZ '""T' '^^'^ °" t''^ substrate is then heated to form a silicone gel. The 

cSZtoT •« P'"^"*^'"" temperature sufficient to yield a silicone gel from the 

the raC Of S'cl^is^^^^^^^^ T'^ °' "^'^ *° ''^'^''^ ^"^ temperatures in 

tne range of 80 C to 150 -C are most preferred when the composition contains alkenyl-containina 

7^i:T£Tto£oT^'"^^^^ hydrosilyla«on catalyst. Tempe'tlTrSe 

range of 80 C to 250 -C are preferred, and temperatures in the range of 100- C to 200 -C are most 
bv rhornr.H silicone rubber composition contains organoperoxide. Heating methods are exemplifiS 

. c^!:irbir:it3rar^^^^^^ ^ -^^^-^ -po'^-on. 

meth'!d^;T''/°. 9^' ^''tained by heating the silicone rubber composition in the bonding 

^ck^^Q fluid^JTil'l^^^^^^^ r^"''" ^"P"'''"' °' "^'^ 9el are such that a silicone gel 

havinn , f P-'^Perties specifically preferred for this silicone gel are those 

having a consistency (1/4 cone) in accordance with JIS K 2220 in the range of 10 to 150 and a penetratiS 
so in accordance with JIS K 2207 in the range of 10 to 600. o «ou ana a penetration 

sut^t^ZT^ T^^^ ^'^^ *® 9el. which results in the second 

^r^ecTl^^"^ h"' 9^'- ^= ^ consequence, the adherends 

o^Th c ^ . ^^"^""9 during moisture-crosslinking of the silicone 

55 wtn thl f . ^"^ °* adherends and their delamination will be suppressed even 

55 when the silicone gel or adherends are subjected to extemal stresses 

rubber"1?;;'?n sandwiched between the substrates is crosslinked by moisture to yield silicone 

mbber. The conditions for crosslinking the silicone gel are standing at room temperature in the presence of 
moisture without special equipment, or crosslinking of the silicone gel can be accelera^ b^^acTng i 
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within a device capable of maintaining elevated temperatures and high humidities. 

The physical properties of the silicone rubber afforded by crosslinking of the silicone gel are such that 
the silicone rubber is sufficient to manifest physical properties at a level such that it can bond and hold the 
substrates. A specifically preferred physical property for the silicone rubber is a hardness according to JIS 
K 6301 in the range of 4 to 80 (spring method, type A). 

In the execution of the bonding method in the second embodiment, the silicone rubber composition 
comprised of thermal-crosslinking component and moisture-crosslinking component is first filled into a 
space between two substrates. The method for filling the. composition between the substrates is exemplified 
by extrusion from a tube or cartridge, of by application from a dispenser. 

The silicone rubber composition filled between the substrates is then heated to yield a silicone gel. The 
heating temperature for silicone gel production is the same as described above for the first embodiment 
and the preferred physical properties are also the same. 

The adherends are in the bonding method of the second embodiment are capable at this point of 
withstanding transport and other handling during moisture-crosslinking of the silicone gel. Accordingly, shifts 
in the bonding position of the adherends and their delamination will be suppressed even when the silicone 
gel or adherends are subjected to external stresses. 

Finally, the silicone gel sandwiched between the substrates is crosslinked by moisture to yield silicone 
rubber. The conditions for crosslinking the silicone gel are the same as described for the first embodiment 
and the preferred physical properties are also the same. 

The bonding methods in accordance with the present invention make possible a substantial shortening 
of the setting time and provide good bonding of the substrates with silicone rubber in the process of 
bonding substrates using a silicone rubber composition comprised of a thermal-crosslinking component and 
moisture-crosslinking component. As a result, the bonding methods in accordance with the present 
invention provide major improvements in productivity when used in continuous bonding processes in the 
electrical/electronic information-processing equipment industry, machine industry, automobile industry, 
rubber/plastics industry, fiber/fabric industry, and medical instrument industry. 

The bonding methods of the present invention will be explained in greater detail hereinafter through 
working examples. The viscosities reported in the examples were measured at 25 -C. The penetration of the 
silicone gel, the hardness of the silicone rubber, and the adhesive properties (adhesive strength and 
adherence) of the silicone rubber were measured as follows. 

Penetration of the silicone gel : measured in accordance with the penetration test method of JIS K 2207. 
Hardness of the silicone rubber : measured by a spring-type hardness tester (type A) of JIS K 6301. 
Adhesive strength of the silicone rubber : was measured against aluminum sheet by the lap shear test of JIS 

K 6850. , 
Adherence of the silicone rubber : the status of the silicone rubber was visually inspected after execution of 
the lap shear test of JIS K 6850 and was rated on the following scale: 

+ + cohesive rupture of the silicone rubber 

+ partial cohesive rupture of the silicone rubber 

X interfacial delamination 

REFERENCE EXAMPLE 1 

The following were added to a mixture of 50 weight parts trimethoxysiloxy-terminated polydimethylsilox- 
ane having a viscosity of 15 Pa.s and 50 weight parts dimethylvinylsiloxy-terminated polydimethylslloxane 
having a viscosity of 12 Pa.s: 10 weight parts dry-method silica (BET specific surface = 110 m2/g) whose 
surface had been treated with hexamethyldisilazane, 1 weight part trimethylsiloxy-temninated dimethyteilox- 
ane-methylhydrogenslloxane copolymer (viscosity = 0.010 Pa.s, silicon-bonded hydrogen content - 0.7 
weight%), sufficient isopropanolic chloroplatinic acid solution to provide 10 ppm platinum metal referred to 
the dimethylvinylsiloxy-terminated polydimethylslloxane. 2 weight parts methyltrimethoxysilane, and 1 
weight part tetrabutyl titanate. The resulting mixture was mixed to homogeneity while excluding moisture to 
obtain silicone rubber composition (I). 

Silicone rubber composition (I) was held in a circulation oven at 100* C (atmosphere = dry nitrogen) for 
60 minutes to yield a silicone gel, and the penetration of this silicone gel was then measured. The hardness 
was also measured on the silicone rubber generated by holding this silicone gel for an addifional 7 days at 
20 • C/55% RH. These results are reported in Table 1 . 
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REFERENCE EXAMPLE 2 

The following were added to a mixture of 70 weight parts methyldimethoxysiloxy-termlnated poly- 
dimethylsiloxane having a viscosity of 12 Pa.s and 30 weight parts dimethylvinyl-siloxy-terminated poly- 

5 dimethylsiloxane having a viscosity of 12 Pa.s: 30 weight parts quartz powder, 1 weight part 2.4- 
dichlorobenzoyl peroxide, 2 weight parts methyltrimethoxysilane. and 0.3 weight parts diisopropoxybis(ethyl 
acetoacetate)-titanium. The resulting mixture was mixed, excluding moisture, to homogeneity to obtain 
silicone rubber composition (II). 

Silicone rubber composition (11) was held in a circulation oven at 120*C (atmosphere = dry nitrogen) 

70 for 30 minutes to yield a silicone gel. and the penetration of this silicone gel was then measured. The 
hardness was also measured on the silicone rubber generated by holding this silicone gel for an additional 
7 days at 20*C/55% RH. These results are also reported in Table 1. 

REFERENCE EXAMPLE 3 

75 

The following were added to a mixture of 50 weight parts trimethylsiloxy-terminated polydimethylsilox- 
ane having a viscosity of 12 Pa,s and 50 weight parts dimethylvinylsiloxy-terminated polydimethylsiloxane 
having a viscosity of 12 Pa.s, 10 weight parts dry-method silica (BET specific surface = 110 m2/g) whose 
surface had been treated with hexamethyldisilazane. 1 weight part trimethylsiloxy-terminated dimethylsilox- 

20 ane-methylhydrogensiloxane copolymer (viscosity = 0.010 Pa.s. silicon-bonded hydrogen content = 0.7 
welght%). sufficient isopropanolic chloroplatinic acid solution to provide 10 ppm platinum metal referred to 
the dimethylvinylsiloxy-terminated dimethylpolyslloxane, 2 weight parts methyltrimethoxysilane, and 1 
weight part tetrabutyl titanate. The resulting mixture was mixed to homogeneity while excluding moisture to 
obtain silicone rubber composition (III). 

25 Silicone rubber composition (III) was held in a circulation oven at 100'C (atmosphere = dry nitrogen) 
for 60 minutes to yield a silicone gel. and the penetration of this silicone gel was then measured. The 
hardness was also measured on the silicone rubber generated by holding this silicone gel for an additional 
7 days at 20 • C/55% RH. These results are reported In Table 1 . 

30 REFERENCE EXAMPLE 4 

The following were added to a mixture of 50 weight parts trimethoxysiloxy-terminated polydimethylsilox- 
ane having a viscosity of 15 Pa.s and 50 weight parts trimethylsiloxy-terminated polydimethylsiloxane 
having a viscosity of 12 Pa.s: 10 weight parts dry-method silica (BET specific surface = 110 m^/g) whose 

35 surface had been treated with hexamethyldisilazane. 1 weight part trimethylsiloxy-terminated dimethylsilox- 
ane-methylhydrogensiloxane copolymer (viscosity = 0.010 Pa.s. silicon-bonded hydrogen content = 0.7 
weight%), sufficient Isopropanolic chloroplatinic acid solution to provide 10 ppm platinum metal referred to 
the trimethylsiloxy-terminated polydimethylsiloxane, 2 weight parts methyltrimethoxysilane, and 1 weight 
part tetrabutyl titanate. The resulting mixture was mixed to homogeneity while excluding moisture to obtain 

40 silicone rubber composition (IV). 

Silicone rubber composition (IV) was held In a circulation oven at 100* C (atmosphere = dry nitrogen) 
for 60 minutes to yield a silicone gel. and the penetration of this silicone gel was then measured. The 
hardness was also measured on the silicone rubber generated by holding this silicone gel for an additional 
7 days at 20 •C/55% RH. These results are reported in Table 1. 

45 

TABLE 1 



SILICONE RUBBER COMPOSITION 


1 


II 


III 


IV 


Penetration after curing only by heating 


50 


80 


45 


cured only at surface 


Hardness after curing by heating and moisture 


20 


16 


1 


1 


Hardness after curing only by moisture 


12 


1 


1 


1 
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EXAMPLE 1 

Silicone rubber composition (I) as prepared in Reference Example 1 was coated on an aluminum sheet. 
This was then held for 60 minutes in a circulation oven at 100* C under a dry nitrogen atmosphere to form 
5 silicone gel on the aluminum sheet. Substrates as reported in Table 2 were subsequently applied to the 
surface of the silicone gel. In each case the substrate was bonded to the silicone gel and could not be 
readily delaminated from the silicone gel or knocked out of position. The substrate and aluminum sheet 
were bonded with silicone rubber by holding the particular assembly (substrate held on the aluminum sheet 
by the silicone gel) at 20*C/55% RH for 7 days. The adhesive strength and adherence between the 
70 aluminum sheet and substrate due to the silicone rubber were then respectively measured, and these 
results are reported In Table 2. 

COMPARISON EXAMPLE 1 

Silicone rubber composition (I) as prepared in Reference Example 1 was coated on aluminum sheet, 
and substrates as reported in Table 2 were then respectively applied to the surface of the silicone rubber 
composition. The substrate and aluminum sheet were bonded with silicone rubber by holding the particular 
assembly (substrate held on the aluminum sheet by the silicone rubber composition) at 20*C/55% RH for 7 
days. Bonding occurred in some cases with the substrate having been knocked out of position on the 
aluminum sheet during transport or curing. The adhesive strength and adherence between the aluminum 
sheet and substrate due to the silicone rubber were then respectively measured, and these results are 
reported in Table 2. 

EXAMPLE 2 

Silicone rubber composition (I) as prepared in Reference Example 1 was filled between aluminum sheet 
and substrate (substrates reported in Table 2), and silicone gel was produced by holding the silicone rubber 
composition filled between the aluminum sheet and substrate for 60 minutes in a circulation oven at 100* C 
under a dry nitrogen atmosphere. In each case the substrate was bonded to the silicone gel and could not 
be readily delaminated from the silicone gel or knocked out of position. The substrate and aluminum sheet 
were bonded by silicone mbber by holding the particular assembly (substrate held on the aluminum sheet 
by the silicone gel) at 20 -0/55% RH for 7 days. The adhesive strength and adherence between the 
aluminum sheet and substrate due to the silicone rubber were then respectively measured, and these 
results are reported in Table 2. 

COMPARISON EXAMPLE 2 

Silicone rubber composition (III) as prepared in Reference Example 3 was filled between aluminum 
sheet and substrate (substrates reported in Table 2). and silicone gel was produced by holding the silicone 
rubber composition filled between the aluminum sheet and substrate for 60 minutes in a circulation oven at 
100*C under a dry nitrogen atmosphere. In each case the substrate was bonded to the silicone gel and 
could not be readily delaminated from the silicone gel or knocked out of position. However, curing did not 
proceed' any further when the particular assembly (substrate held on the aluminum sheet by the silicone 
gel) was held at 20 • C/55% RH for 7 days. The adhesive strength and adherence between the aluminum 
sheet and substrate due to the silicone gel were then respectively measured, and these results are reported 
in Table 2. 

COMPARISON EXAMPLE 3 

Silicone rubber composition (IV) as prepared in Reference Example 4 was filled between aluminum 
sheet and substrate (substrates reported in Table 2). Curing did not occur, however, when the silicone 
rubber composition filled between the aluminum sheet and substrate was held for 60 minutes in a 
circulation oven at 100'C under a dry nitrogen atmosphere. The substrate and aluminum sheet were 
adhered by silicone rubber by holding the substrate at 20* C/55% RH for 7 days. However, adhesion 
65 occurred in some cases with the substrate having been knocked out of position on the aluminum sheet 
during transport or curing. The adhesive strength and adherence between the aluminum sheet and 
substrate due to the silicone rubber were then respectively measured, and these results are reported in 
Table 2. 
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EXAMPLE 3 

Silicone rubber composition (11) as prepared in Reference Example 2 was filled between aluminum 
sheet and substrate (substrates reported in Table 2), and silicone gel was produced by holding the silicone 
rubber composition filled between the aluminum sheet and substrate for 30 minutes in a circulation oven at 
120'C under a dry nitrogen atmosphere. In each case the substrate was bonded to the silicone gel and 
could not be readily delaminated from the silicone gel or knocked out of position. The substrate and 
aluminum sheet were adhered by silicone rubber by holding the particular assembly (substrate held on the 
aluminum sheet by the silicone gel) at 20 -0/55% RH for 7 days. The adhesive strength and adherence 
between the aluminum sheet and substrate due to the silicone rubber were then respectively measured, and 
these results are reported in Table 2. 

EXAMPLE 4 

Silicone rubber composition (II) as prepared in Reference Example 2 was coated on aluminum sheet. 
This was then held for 30 minutes in a circulation oven at 120- C under a dry nitrogen atmosphere to form 
silicone gel on the aluminum sheet. Substrates as reported in Table 2 were then respectively applied to the 
surface of the silicone gel. In each case the substrate was bonded to the silicone gel and could not be 
readily delaminated from the silicone gel or knocked out of position. The substrate and aluminum sheet 
were adhered by silicone rubber by holding the particular assembly (substrate held on the aluminum sheet 
by the silicone gel) at 20 - 0/55% RH for 7 days. The adhesive strength and adherence between the 
aluminum sheet and substrate due to the silicone rubber were then respectively measured, and these 
results are reported in Table 2. 

COMPARISON EXAMPLE 4 

Silicone rubber composition (11) as prepared in Reference Example 2 was filled between aluminum 
sheet and substrate (substrates reported in Table 2). The aluminum sheet and substrate were adhered by 
silicone rubber by holding the silicone rubber composition filled between the aluminum sheet and substrate 
for 7 days at 20 - C/55% RH. Adhesion occurred in some cases with the substrate having been knocked out 
of position on the aluminum sheet during transport or curing. The adhesive strength and adherence 
between the aluminum sheet and substrate due to the silicone rubber were then respectively measured, and 
these results are reported in Table 2. ' 

COMPARISON EXAMPLE 5 

Specimens prepared as in Comparison Example 4 (assembly of aluminum sheet and substrate adhered 
by silicone rubber) were additionally held for 30 minutes in a circulation oven at 120'C. The adhesive 
strength and adherence between the aluminum sheet and substrate due to the silicone rubber were then 
respectively measured, and these results are reported in Table 2. 



TABLE 2 







Example 
1 


Invention 
Example 
2 


Examples 
Example 
3 


Example 
4 


Adhesive strength (kgf/cm'^) 


10 


11 


9 


8 


Adherence : 

Substrate : 

Aluminum sheet 
Stainless steel sheet 
Glass sheet 
PC resin sheet* 
PPS resin sheet* 


+ + 
+ + 
+ + 
+ + 
+ + 


+ + 
+ + 
+ + 
+ + 
+ + 


+ + 
+ + 

+ + 


+ + 

+ + 
+ + 
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TABLE 2 (continued from aibove) 



Comp. 
Ex. 1 


Comp. 
Ex, 2 


Comparison Examples 
Comp . Comp • 
Ex. 3 Ex. 4 


Comp. 
Ex. 5 


Aonesxve swrexi^wn s 
(kgf/cm) 


4 


3 


5 


7 


Adherence : 
Substrate : 

Aluminum sheet + 
Stainless steel 

sheet X 
Glass sheet + -i- 
PC resin sheet* x 
PPS resin sheet* x 


X 

X 
X 
X 
X 


+ 

X 

+ + 

X 
X 


+ 

x 
-h + 

X 

x 


+ + 

X 

+ + 

X 
X 



* PC resin sheet = sheet of polycarbonate resin 
PPS resin sheet = sheet of polyphenylene sulfide resxn 



The bonding methods of the present invention are characterized by their ability to substantially shorten 
the setting time and provide good bonding of the substrates with silicone rubber in the process of bonding 
substrates using a silicone rubber composition comprised of a thermal-crosslinking component and 
moisture-crosslinking component. 

Claims 

1, A method for bonding substrates with silicone rubber comprising coating a substrate with a silicone 
rubber composition comprising a thermal-crosslinking component and a moisture-crosslinking compo- 
nent, then heating the silicone rubber composition to give a silicone gel, then subsequently bringing 
another substrate into contact with the silicone gel. and finally forming a silicone rubber by moisture- 
crosslinking the silicone gel. 

2. A method for bonding substrates with silicone rubber comprising filling a space between two substrates 
with a silicone rubber composition that comprises a thermal-crosslinking component and a moisture- 
crosslinking component, then heating the silicone rubber composition to give a silicone gel, and finally 
forming a silicone rubber by moisture-crosslinking the silicone gel. 
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